Effects of an early experience of reward through maternal contact or its denial on the dopaminergic system of the rat brain.
The mesolimbic/mesocortical dopaminergic pathway plays a pivotal role in the reward system. During the neonatal period the mother is the main source of rewarding stimuli. We have developed an experimental model in which rat pups learn a T-maze during the neonatal period (postnatal day (PND) 10-13) using contact with the mother as the reward. One group of animals is allowed contact with the mother (receipt of expected reward, RER) while the other was denied (denial of expected reward, DER). We determined the effects of these two early experiences in the prefrontal cortex (PFC) and the nucleus accumbens (nAc), the levels of dopamine (DA) and its metabolites [3,4-dihydroxyphenylacetic acid (DOPAC) and homovanillic acid (HVA)] by high-performance liquid chromatography and those of D1 and D2 receptors by autoradiographic in vitro binding both on PND 13 and in adulthood. On PND13, 2h after the end of training, the RER experience resulted in higher DA, HVA and D1 receptor levels in the nAc, while the DER in lower DA and its metabolites (DOPAC and HVA) in the PFC. These results could be related to the reward the RER pups received through the contact with their mother. The RER and DER early experience had long-term sex-dependent effects: The RER-induced activation of the dopaminergic system in the nAc was also evident in adult female rats. In contrast, adult DER males, similar to PND13 animals, had reduced dopamine in the PFC. Our results document that early experiences, a key determinant of adult brain function, affect the dopaminergic system which is disturbed in many psychiatric diseases.